Introduction
Neither clinical investigations in man nor experimental studies in the rabbit have provided complete information on the nature of syphilis. The guinea pig, because it is less susceptible to infection with Treponema pallidum than the rabbit, has been neglected as an experimental model. Yet studies with this animal could be important for exploration of the immunopathological mechanisms of the disease.' 2 The median infectious dose (ID50) for outbred guinea pigs is about 0 1 x 106 organisms,' and similar results have been obtained with inbred strains 2 and 13. 3 Pierce et al showed that when young male Hartley guinea pigs were infected with proper concentrations of T pallidum (Nichols) they responded with dark field positive lesions, production of treponemal IgG antibody, and histopathological changes in the lymph nodes and spleen.' The animals did not produce treponemal IgM' or cardiolipin antibodies.' 2 In anticipation of using this animal model for studies of the genetic factors influencing susceptibility to infection and the course of the disease and of the role of complement in syphilis, we examined five species of guinea pigs differing in genetic make up and complement activity. These strains were tested for their susceptibility to infection with Tpallidum, and the course of infection was monitored. We report here that the strains differed appreciably in their susceptibility to infection with T pallidum (Nichols).
Materials and methods

ANIMALS
Inbred and outbred strains of guinea pigs were used in the study. Animals of inbred strains 2 and 13 were bought by our centre's animal production facility (Griffin Laboratory) from the National Institutes of Health (NIH) in the 1970s and have since been reared as a line bred colony. Outbred Hartley guinea pigs (Hartley A) have been reared in our institution as a closed colony since 1917. The colony was started by Caesarean section and bred at random. Brothers and sisters were mated during 1954-68, after which random breeding was resumed. Another Hartley strain (Hartley B), (bought from Buckberg Animal Farm, Tompkins Cove, New York, USA) is the strain used in previous studies.' 2 A strain deficient in the fourth component of complement (C4D), which was discovered and established at NIH,4 was obtained by Griffin Laboratory in 1975 and has since been bred at random.
All animals were male, weighed 300-400 g, and were housed individually in air conditioned quarters Complement activity (total haemolytic activity) (192 to 215 U/ml) was identical in age matched noninfected guinea pigs of strains 2 and Hartley A. Serum samples from non-infected C4D guinea pigs had no detectable haemolytic activity (<10 U/ml). The lack of susceptibility to infection in the Hartley A animals may therefore not be attributable to their high complement activity. In the C4D animals, however, the severity and duration of infection may be related to complement. This strain has defects in a number of immunological functions, such as diminished opsonic and bactericidal activity, which require sequential activation of early components in the classic pathway.8
As previously described, the humoral response in all five strains was restricted to production of antitreponemal antibodies, with a total lack of anticardiolipin antibodies.' 2 It is generally assumed that cardiolipin antibodies in an infected host reflect tissue damage and are therefore not produced in animal species with little or no susceptibility to infection.9 10 Our results do not support this assumption, however, as neither resistant (Hartley A) nor highly susceptible (C4D) animals produced anti-' cardiolipin antibodies. For reasons at present unknown, lipids do not seem to be immunogenic for the guinea pig. Several protocols of immunisation used previously by Pierce with susceptible Hartley B guinea pigs failed to produce antibodies to lipids.' By using immune complexes consisting of rabbit cardiolipin antibodies and VDRL antigen we were recently able to obtain a very low titre of antibodies reacting with VDRL antigen, but this was achieved in only one of 10 Hartley A guinea pigs after 10 intradermal injections. A rabbit used as a control had a higher anticardiolipin titre after three injections (Wicher V, Wicher K, unpublished observation). The resistance of guinea pigs to the production of cardiolipin antibodies is a welcome characteristic, as in experimental infection with T pallidum the animals mount an immune response to the causative organism only.
Our previous studies and that reported here provide supportive evidence that the guinea pig is a useful model for the investigation of syphilis. This animal offers the opportunity to study, not only specific immune responses, but also genetic factors 
